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In the title compound, QEy^-CyfLtNO^-I-^O, one amino 
group of diaminobenzene is protonated while one carboxy 
group of pyridine-2,6-dicarboxylic acid is deprotonated. In the 
anion, the C0 2 and C0 2 H groups make dihedral angles of 
4.0 (5) and 8.7 (4)° with the pyridine ring. In the crystal, 
extensive N— H- ■ O, N— H- ■ N and O— H- ■ O hydrogen 
bonds occur between anions, cations and water molecules. 

Related literature 

For related compounds, see: Andre et al. (2011); Blagden et al. 
(2008); Smith et al. (2000); Kapildev et al, (2011). 



Data collection 

Rigaku Mercury2 diffractometer 
Absorption correction: multi-scan 
(CrystalOear; Rigaku, 2005) 
T min = 0.910, r m „ = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.117 

S = 1.12 

1555 reflections 

191 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



7343 measured reflections 
1555 independent reflections 
1393 reflections with / > 2o(I) 
R inl = 0.041 



2 restraints 

H-atom parameters constrained 
Ap»ax = 0.19 e A~ 3 
Ap mi „ = -0.22 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


N1-HL4---01W' 


0.89 


2.13 


3.004 (4) 


166 


N1-H1B-03" 


0.89 


1.98 


2.862 (3) 


170 


N1-H1C---N3 


0.89 


2.12 


3.003 (4) 


171 


N2-H2A- ■ OIW"' 


0.90 


2.41 


3.303 (4) 


172 


N2-H2B-01 


0.90 


2.14 


3.029 (4) 


168 


OIW-HIWA- ■ O?" 


0.82 


2.27 


3.034 (3) 


155 


OIW— H1WB- ■ 02 


0.82 


2.04 


2.831 (3) 


161 


04-H4-01' 


0.82 


1.71 


2.532 (3) 


179 


Symmetry codes: (i) x — \. 
x, -y, z + l- 




- 1; (ii) x + \,-y- 


( m 


x, y, z — 1; (iv) 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear data reduction: CrystalClear, program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

This work was supported by the start-up fund of Northwest 
A & F University, China. 
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Experimental 

Crystal data 

C 6 H 9 N 2 + -C 7 H 4 NO,r-H 2 0 

M, = 293.28 

Monoclinic, Cc 

a = 12.408 (3) A 

b = 13.932 (3) A 

c = 8.0951 (16) A 

^ = 102.41 (3)° 



"OOC N 



.N^^^^COOH • H 2 0 



V = 1366.6 (5) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.11 mm -1 
T = 298 K 

0.30 x 0.25 x 0.15 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5250). 
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Comment 

Cocrystals are most commonly thought of as structural homogeneous crystalline materials that contain two or more organic 
building blocks that are present in definite stoichiometric amounts. Within the development of pharmaceutical industry, 
molecular cocrystals are becoming increasingly important as a new drug with higher biomedical activity than the initial 
components. (Kapildev et al. 2011). Physicochemical properties such as the melting point, stability and solubility of an 
active pharmaceutical ingredient can be tuned through cocrystal formulation (Andre, etal. 2011; Blagden, et al. 2008 ; Smith, 
et al. 2000). These cocrystal forms often relie on the acid-amide H-bonds interactions. Herein, we report the crystal structure 
of the title compound, 2-aminoanilinium 6-carboxypicolinate monohydrate. 

The asymmetric unit is composed of one 6-carboxypicolinate anion one 2-aminoanilinium cation and one water molecule 
(Fig.l). The amine Nl atom was protonated. And one of the carboxyl groups was deprotonated. The interplanar angle 
between the benzene and the pyridine rings equals to 88.89 (10)°. The geometric parameters of the title compound are in 
the normal range. 

The molecular packing is stabilized by strong intermolecular N — HO, N — H - N and O — H-0 hydrogen bonds. The 
H-bonds link the molecules into a three-dimensional network (Fig. 2 and Tab. 1). 

Experimental 

A mixture of pyridine-2,6-dicarboxylic acid (2.0 mmol), benzene- 1,2-diamine (2.0 mmol) and 40 ml water were added into 
a 100 ml flask and refluxed for 5 h, then cooled and filtrated. The solution was evaporated slowly in the air. Colorless block 
crystals suitable for X-ray analysis were obtained after one week. 

Refinement 

All H atoms attached to C atoms were fixed geometrically and treated as riding with C-H = 0.93 A (aromatic) with (7i S0 (H) 
= 1.2C/ e q(C). The H atoms bonded to Nl, N2, OIW and 04 were located in a difference Fourier map, in the last stage of the 
refinement they were restrained with the H— N2 = 0.90, H— Nl = 0.89 and H—O = 0.82 A. Ui S0 (H)=1.5U eq (Nl,01W,04) 
and Uj S0 (H) = 1.2U eq (N2). As no significant anomalous scatterings, Friedel pairs were merged. 
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Figures 
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Fig. 1 . Molecular view of the title compound with the atomic numbering scheme. Displace- 
ment ellipsoids are drawn at the 30% probability level. 



Fig. 2. The crystal packing of the title compound viewed along the c axis showing the three- 
dimensionnal hydrogen bondings network (dashed line). Hydrogen atoms not involved in hy- 
drogen bonding have been omitted for clarity. 



2-Aminoanilinium 6-carboxypicolinate monohydrate 



Crystal data 

C 6 H9N2 + -C7H4N04~H 2 0 
M,- = 293.28 

Monoclinic, Cc 
Hall symbol: C -2yc 
a = 12.408 (3) A 
b= 13.932 (3) A 
c= 8.0951 (16) A 
(3= 102.41 (3)° 

V= 1366.6 (5) A 3 
Z=4 



J F(000) = 616 

D % = 1.425 MgnT 3 
Mo radiation, X = 0.71073 A 
Cell parameters from 1555 reflections 
6 = 2.2-27.4° 

jj. = 0.11 mm 1 

J=298K 

Block, colorless 

0.30 x 0.25 x 0.15 mm 



Data collection 

Rigaku Mercury2 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 13.6612 pixels mm" 1 
CCD profile fitting scans 
Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 

r min = o.9io, r max = l.ooo 

7343 measured reflections 



1555 independent reflections 
1393 reflections with / > 2a(7) 

flfat = 0.041 

©max ~~ 27.4 , 9 mjn ~~ 2.2 

/j = -16-»15 
jfc = -18-»18 
/=-10-»10 



Refinement 



Refinement on F 



Primary atom site location: structure-invariant direct 
methods 
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Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.0734P) 2 ] 
where P = {F 2 + 2F c 2 )/3 
(A/o) max < 0.001 
Ap ma x = 0.19eA- 3 
Ap m in = -0.22 e A~ 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 

for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




OIW 


0.9144 (2) 


0.11509 (17) 


0.8457 (3) 


0.0468 (6) 


H1WA 


0.9052 


0.0737 


0.9133 


0.070* 


H1WB 


0.8972 


0.0905 


0.7516 


0.070* 


Ol 


0.75215 (19) 


0.17288 (15) 


0.4341 (3) 


0.0456 (6) 


02 


0.80493 (18) 


0.02830 (16) 


0.5392 (3) 


0.0412 (5) 


N3 


0.56474 (19) 


0.10218 (18) 


0.2422 (3) 


0.0286 (5) 


03 


0.30560 (19) 


0.10298 (17) 


-0.0480 (3) 


0.0436 (6) 


04 


0.41055 (17) 


0.22264 (15) 


0.0827 (3) 


0.0397 (5) 


H4 


0.3599 


0.2569 


0.0337 


0.060* 


Nl 


0.61623 (19) 


0.31257 (19) 


0.2363 (3) 


0.0296 (5) 


H1A 


0.5582 


0.3434 


0.2587 


0.044* 


H1B 


0.6772 


0.3318 


0.3080 


0.044* 


H1C 


0.6076 


0.2497 


0.2476 


0.044* 


C8 


0.6256 (2) 


0.33386 (19) 


0.0621 (3) 


0.0290 (6) 


N2 


0.7964 (2) 


0.2434 (2) 


0.1010(4) 


0.0452 (7) 


H2A 


0.8342 


0.2069 


0.0413 


0.054* 


H2B 


0.7933 


0.2178 


0.2020 


0.054* 


CI 


0.7403 (2) 


0.0831 (2) 


0.4445 (4) 


0.0304 (6) 


C6 


0.4728 (2) 


0.0640 (2) 


0.1448 (4) 


0.0293 (6) 


C7 


0.3880 (2) 


0.1321 (2) 


0.0494 (3) 


0.0296 (6) 


C3 


0.6225 (3) 


-0.0586 (2) 


0.3262 (4) 


0.0371 (7) 


H3A 


0.6748 


-0.0990 


0.3909 


0.044* 


C9 


0.7137(2) 


0.2968 (2) 


0.0015 (4) 


0.0336 (6) 



Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.040 
wR(F 2 ) = 0.117 
S= 1.12 

1555 reflections 
191 parameters 
2 restraints 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 












OIW— H1WA 




0.8201 


CI— C2 




1.518 (4) 


OIW— H1WB 




0.8201 


C6— C5 




1.384 (4) 


Ol— CI 




1.264 (4) 


C6— C7 




1.502 (4) 


02— CI 




1.245 (4) 


C3— C4 




1.378 (5) 


N3— C2 




1.345 (4) 


C3— C2 




1.391 (4) 


N3— C6 




1.349 (4) 


C3— H3A 


0.9300 




03— C7 




1.219(3) 


C9— C10 


1.394 (5) 


04— C7 




1.307 (4) 


C5— C4 




1.390 (5) 



sup-4 



supplementary materials 



r\A 1 1 1 
U'H ri4 


n OTn 1 

U.oZUl 


pic nc a 

Cj — HjA 


n ninn 
U.y3UU 


JN 1 — Co 


1.4 /U (4) 


pii pn 
C13 — C1Z 


1 i *7n 
1.3 /y (J) 


XT 1 TJI A 

JN 1 — hllA 


u.oyuu 


C 1 3 — hi 1 3A 


n mnn 
U.y3UU 


XT 1 I I 1 D 

JN 1 — hi IB 


u.oyuu 


/~M I I I A 

C4 — Jrl4A 


n mnn 
U.y3UU 


XT1 TTip 
IN 1 1 1 1 V 


o soon 


V i u — V 1 1 


1 ^R? (f\\ 

1 .JOZ ^ 


C8 — C13 


1.386 (4) 


CIO — H10A 


0.9300 


C8 — C9 


1.390 (4) 


C12 — Cll 


1 .373 (6) 


N2 — C9 


1.378 (4) 


C12 — H12A 


0.9300 


N2 — H2A 


0.9002 


CH — HllA 


0.9300 


N2 — H2B 


0.8998 






TU 1 YI 7 A /"» 1 YX 7 HT 1 YX I'D 

HI WA — <J1 W — hll WD 


1U0.3 


PO pi TJI A 

CZ — C3 — H3A 


1 on /i 
1ZU.4 


p-) xtq p/: 

CZ — JN3 — Co 


1 1 £L 1 
llO. / (Z) 


\n pn p o 

jnz — cy — Co 


1 T) c n\ 
1ZZ.J (3) 


P"7 /~\ /I I I , 1 

C / — <J4 — Jri4 


1 1 n *7 
1 1U. / 


XT') p 'pi pin 

jn z — cy — C 1 U 


1 on i \ 
1ZU.3 (3) 


po XT i ill a 

Co — JN 1 — hllA 


1 nn c 

iuy.j 


p o pn pin 

Co — cy — c i u 


11 /.I (3) 


f^Q XT 1 I I 1 O 

Co — JN 1 — hi IB 


1 nn c 

iuy.j 


( ' f pc P/1 

Co — Cj — C4 


Ho.4 (3) 


U 1 A XT1 Till) 

1 1 1 A — JN 1 — hi IB 


1 no ^ 

iuy.j 


( 'P. pC TTC A 

CO — Cj — HjA 


1ZU.0 


f^Q XT 1 III/' 

Co — JN 1 — hliC 


1 nn c 

iuy.j 


p /| PC 1IC A 

C4 — CD — hlJA 


1 on o 
1ZU.0 


II 1 A XT 1 III/' 

hll A — JN 1 — hliC 


1 nn c 

iuy.j 


pn pi i po 
C 1 Z — C 1 3 — Co 


1 1 n n /ia 
liy.y (3) 


mo \t i ill/'' 
hllB — JN 1 — hliC 


1 nn c 

iuy.j 


p 1 O pn TT11A 

C1Z — C13 — H13A 


1 on n 
1ZU.U 


c 1 3 — Co — cy 


1Z1 .0 (3) 


p o pn ui i a 
Co — C 1 3 — hi 1 3A 


1 on n 
1ZU.U 


pi 1 no XT i 

CI 3 — Co — JN 1 


1 1 O O /"l \ 

1 lo.o (3) 


pi p /| PC 

C3 — C4 — Cj 


1 1 o o S1\ 

1 lo.o (3) 


pn no XT1 

cy — Co — jn i 


i in £ /T\ 

ny.o (Z) 


P1 p /| l I A A 

C3 — C4 — Jrl4A 


1 on £ 
1ZU.0 


PQ XT'") I I") A 

Cy — JN Z — JriZ A 


113.0 


PC P/1 1 I | A 

Cj — C4 — Jrl4A 


1 on ^ 
1ZU.0 


pn xtt i no 
CV — JNZ — hlZB 


IZj.U 


p i i p 1 n p n 

cii — ciu — cy 


1 Ol /I PQ \ 

1Z1.4 (3) 


TUT A XT') inn 

hlZA — JN Z — hlZB 


110 1 

113.1 


p 1 1 pm TJ1AA 
Cll — C 1 U — hi 1 U A 


1 1 n i 

ny.3 


(JZ — CI — <J1 


IZj.4 (3) 


po pin tt 1 n a 
cy — C 1 U — hi 1 UA 


1 1 n i 

ny.3 


Z'YO Z" 1 1 PO 

OZ — CI — CZ 


115.4 (3) 


XT1 PO pi 

JN3 — CZ — C3 


1Z3.1 (3) 


Z"Y 1 Z" 1 1 Z" "> 

<J1 — CI — CZ 


1 1 C 1 /")\ 

110.3 (Zj 


XT1 P1 pi 

JN3 — CZ — CI 


ll/T n /OA 

i lo.y (Z) 


xti ( ' ( ' < 
JN3 — Co — Cj 


1Z3.0 (3) 


pi p-v pi 

C3 — CZ — CI 


i on n \ 
1ZU.U (3) 


XT1 / p-r 
JN3 — Co — C/ 


in /- p-->\ 
11 /.o (Z) 


p 1 1 pn p n 
Cll — C1Z — C13 


1 in /; p-ix 

ny.o (3) 


C\ C(\ CI 

v J — V- u — V / 


ii q /; cw 

1 1 O.U \J) 


pi i pi 7 ui 7 a 


1 Z.U.Z, 


03 — C7 — 04 


124.6 (3) 


C13 — C12 — H12A 


120.2 


03 — C7 — C6 


121.3 (3) 


C12 — Cll — CIO 


120.3 (3) 


04 — C7 — C6 


114.1 (2) 


C12 — Cll — HllA 


119.8 


C4 — C3 — C2 


119 1 (31 


CIO — Cll — HllA 


119.8 


C4 — C3 — H3A 


120.4 






r"> \n 

CZ — JN J — Co — CD 


— U.O (4 j 


r^t. f^A 

Co — CD — C4 — CJ 


0.7 (5) 


CZ — JN i — Co — C / 


i nn n ci\ 
177.7 (3) 


\n r*Q n c 1 1 

jn/ — cy — ciu — cii 


—1 /O.O (4 J 


mi 

JN J — Co — C / — U3 


1 /0.1 (3 J 


cs — cy — c i u — c 1 1 


— U.J pj 


/^c /^/; f^n r\~i 
C5 — Co — C / — Ui 


-5.4 (4) 


r^c \n f^"t t~*i 
Co — JN 3 — C2 — C3 


0.1 (4) 


\H r^/r r^"7 

JN 3 — Co — C / — (J4 


/I O (A \ 

-4.0 (4) 


Co — JN 3 — Cz — C 1 


-1 /6.0 (i) 


r^c r^/; f^n r\A 
CD — Co — C / — U4 


173.7 (3) 


a r^i r^T \n 
C4 C3 — C2 — JN 3 


U.S (D) 


CI 3 — Co — C9 — JN2 


1 *7 O *7 ^ 

178.7 (3) 


Z" 1 /I /~lO P 1 

C4 — C3 — C2 — C 1 


1 /9.4 (3) 


Nl— C8— C9— N2 


-2.8 (4) 


02— CI— C2— N3 


174.0 (3) 


CI 3 — C8 — C9 — CIO 


0.4 (4) 


Ol— CI— C2— N3 


-5.8 (4) 


Nl— C8— C9— CIO 


178.9 (3) 


02— CI— C2— C3 


-4.7 (4) 


N3— C6— C5— C4 


0.2 (5) 


Ol— CI— C2— C3 


175.5 (3) 


C7— C6— C5— C4 


-178.1 (3) 


C8— CI 3— CI 2— Cll 


-0.6 (6) 
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C9— C8— CI 3— C12 


0.2 (5) 




C13— C12- 


-Cll— CIO 




0.6 (6) 


Nl— C8— CI 3— C12 


-178.4 (3) 




C9— CIO— Cll— C12 




0.0 (7) 


r") C'X OA T 1 ^ 

L^z — — L>f — c j 


1.2 pj 












Hydrogen-bond geometry (A, °) 














D—H-A 




D — H 






D-A 


D — H 


Nl— H1A-01W' 




0.89 


2.13 




3.004 (4) 


166 


Nl— H1B-03" 




0.89 


1.98 




2.862 (3) 


170 


Nl— H1C-N3 




0.89 


2.12 




3.003 (4) 


171 


N2— H2A-01W iii 




0.90 


2.41 




3.303 (4) 


172 


N2— H2B-01 




0.90 


2.14 




3.029 (4) 


168 


OIW— HlWA-02 iv 




0.82 


2.27 




3.034 (3) 


155 


01W— H1WB-02 




0.82 


2.04 




2.831 (3) 


161 


04— H4-Ol' 




0.82 


1.71 




2.532 (3) 
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Symmetry codes: (i) x-1/2, ->>+l/2, z- 


-1/2; (ii) x+1/2, 


-jH-1/2, zH 


-1/2; (iii) x,y, z- 


1; (iv)x, ->>,z+l/2. 
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